To Statisticians, the structure of the extreme levels which exist in the tails of the ordinary distributions is very important in analyzing, predicting and forecasting the likelihood of an occurrence of extreme event. Extreme events are defined as values of the event below or above a certain value called threshold. A well chosen threshold helps to identify the extreme levels. Several methods have been used to determine threshold so as to analyze and model extreme events. One of the most successful methods is the maximum product of spacing (MPS). However, there is a problem encountered while modeling data through this method in that the method breaks down when there is a tie in the exceedances. This study offers a solution to model data even when it contains ties. In the study, a method that improved MPS method for determining an optimal threshold for extreme values in a data set containing ties was derived. The Generalized Pareto Distribution (GPD) parameters for the optimal threshold were derived and compared to GPD parameters determined through the standard MPS model. The study improved the standard MPS methodology by introducing the concept of frequency and used Generalized Pareto Distribution (GPD) and Peak over threshold (POT) methods as the basis of identifying extreme values. The improved MPS models and the standard models were applied to Nairobi Securities Exchange (NSE) trading volume data to determine the GPD parameters for different sectors registered in NSE market and their performance compared. It was realized that the improved MPS model performed better than the standard models. This study will help the Statisticians in different sectors of our economy to model extreme events involving ties.
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Introduction
Certain values in the tails of any distribution, represent extreme events and they are pointers to eventuality. The values in the tails are rare, few, but can have a big impact on the conclusion arrived at by the analysts. Different sectors of our life experience Extreme events and here we mention just but a few. According to [1] and [2] Extreme low production in agriculture results to famine if the agriculture depends on rainfall. This means that the amount of rain experienced in that region was too low that crops dried up [3] or very high rainfall that it destroyed all crops that had been planted. [4] , studying extreme rainfall in a mountainous region and [5] studying extreme rainfall in West Africa did observe that, how low or high the amount of rainfall depends on the threshold attached to the rainfall in that region. In insurance industries [6] , while discussing tools in finance and insurance, noted that extreme high claims by the customers that can be very dangerous for the company while extreme low claims by the customers can be very beneficial for the company's profit. This means that there is a critical level that the insurance company would wish it is not surpassed and if it is, according to [7] , it must be prepared for this eventuality. Very high emissions of the waste products from the manufacturing industries are harmful to the environment and ozone layer. However, countries must continue to industrialize or expand their industries for economic prosperity. Extreme value theory (EVT) is a tool which attempts to provide us with the best possible estimate of the tail area of the distribution [8] . While working on the importance of the tail dependence in Bivariate frequency analysis, noted that there are two principal kinds of model for extreme values. The oldest group of models is the block maxima models. According to [9] and [10] the block maxima/minima methods are fitted with the generalized extreme value (GEV) distribution. A more modern group of models is the peaks-over-threshold (POT) models; these are models for all large observations which exceed a high threshold. According to [11] , theory of extreme value, the block of maxima of a sequence of identically and independently distributed (iid) random variables in the limits follows a generalized extreme value (GEV) distribution. At the same time, [10] showed that the excesses over a high threshold for these random variables, followed a Generalized Pareto distribution (GPD) using peak over threshold (POT) method. [12] proposed that choosing an optimal threshold is similar to choosing the number of upper order statistics and that a compromise between bias and variance has to be reached. The most successful method of determining the threshold of a GPD is the Maximum Product of Spacing (MPS). The Maximum Product of Spacing
Maximum Product of Spacing (MPS) Methodology
According to [13] , maximum spacing estimators are sensitive to closely spaced observations, and especially ties. In cases of ties, some scholars have suggested that one value of each tie is taken [18] . Let 1 2 , , , n x x x  be a random sample of independent observations from a continuous distribution 0 F θ belonging to , F θ θ ∈ Θ . Applying the probability transform ( )
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Therefore, Equation (7) can be partitioned as:
Estimation of Generalized Pareto Distribution Using the Modified MPS Method
To estimate the parameters, we substitute the GPD 
into the MPS method Equation (8) 2.2.1. Case 1: When
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Market Data
The models 16, 17, 18, From Table 1 , it was observed that all companies had some repetitions. These repetitions are synonymous to ties. Company's such as Sasini, Sameer, Stanlib, Kenya-Re and East African Cables had fairly many repetitions (ties). The densities of the data distribution in different sectors, were plotted as shown in Figure  1 . This was done to assess the distribution of the volume data and assess whether the data had extreme values.
The y-axis of Figure 1 represent the density of the volume data while the x-axis represent the volume of the traded securities. The densities of all the companies are right skewed and indicate the tendencies of having extreme values in the right tail. These densities are very similar to the gamma density. Gamma density is right skewed and therefore contains extreme values in the right tail. All the sectors were therefore observed to contain extreme values in their right tail which served as a justification to subject our data to extreme value analysis using GPD and POT. The data were then subjected to both the standard MPS model and the improved models 16, 17, 18, 25 and 26, to determine the GPD parameters. Back testing techniques was used to assess the efficiency and consistency of these parameters and Akaike Information Criterion (AIC) was used to test the suitability of the derived model. The results are as indicated in Tables 2-13.
Investment Sector
The Company had 592 volume trading points. From Table 2 , the exceedances above the threshold determined through the standard model, was 30 while the exceedances over the threshold determined through the improved model was 26. The standard two parameter model and standard three parameter model yielded the same number of exceedances above their respective thresholds. The proportion of the exceedances above the threshold was also the same. The improved two and three parameter models also yielded the same number of exceedances. The proportion of the exceedances above the threshold was also the same for the improved two and three parameter models. The scale parameter of the standard 
Manufacturing Sector
In this sector, we considered East African Breweries Company because it was the most active desk in NSE in the manufacturing sector. The standard two parameter model and the standard three parameter model had 35 exceedances over their respective threshold (Table 3 
Construction Sector
The most active company in NSE from this sector was East African Cables Company. On this basis, we considered it in our analysis. The two parameter standard model in Table 4 
Insurance Sector
We considered Kenya Reinsurance from this sector because it was the most active company in the NSE trading. In Table 5 , the two parameter standard model 
Banking Sector
Kenya Commercial Bank was the most active company from the banking sector in the trading in NSE. We, therefore, considered it to help us visualize the behaviour of the trading in NSE concerning this sector. In Table 6 
Energy and Petroleum
Kenol Kobil happens to be one of the most busy desks in NSE and therefore we considered it in this sector in order to visualize the happenings in this sector In Table 7 
Commercial and Services
In this sector, the most active company was Kenya Airways (KQ) and on this strength, we included it in our analysis. 
Investments Service
In Table 9 , the threshold of the two parameter standard model was 573,942.1563 with 30 exceedances while its counterpart three parameter standard model yielded a threshold of 573,933.6022 with 20 exceedances. These two models had exceedances contributing to a proportion of 0.0508. The two parameter improved model yielded a threshold of 1,025,881.322 with 21 exceedances. The three parameter improved model had a threshold of 1,025,908.743 with 21 exceedances. The exceedances over the threshold in the two improved models contributed to a proportion of 0.0515. The threshold of the improved models was higher than those of the standard models. The number above the threshold is lower in case of improved models compared to the standard models. The scale parameter of the standard model was 814,000 and that of the improved model was 606,000. The scale parameter of the improved model was lower than that of the standard model. The shape parameter of the standard model was 0.0209 while that of the improved model was 0.224. The shape parameter of the improved model was higher than that of the standard model.
Telecommunication Sector
The threshold of a two parameter standard model in Table 10 In both improved models, the proportion of the exceedances over the threshold was 0.0512. The threshold obtained in the improved models were higher than that obtained from the two standard models. The scale parameters were the same for the standard and improved models. Interestingly, the shape parameters were also the same for standard and improved models.
Automobiles and Accessories
The most active counter in this sector was Sameer group of companies. We therefore analyzed the Sameer Company's data to visualize the happenings within this sector. In Table 11 , the threshold of the two parameter standard models was 77,951.37064 with 20 exceedances. The three parameter standard model had a threshold of 77,957.31698 with 20 exceedances. The two models had exceedances contributing a proportion of 0.0506. The two parameter improved model had a threshold of 133,216.7968 with 10 exceedances. The three-parameter improved model had a threshold of 13,311.3589 with 10 exceedances. The two improved models had a proportion of 0.0521 in exceedances. The improved models gave higher thresholds than those of the standard models. The scale parameter of the standard model was 186,000 while that of the improved model was 298,000. The scale parameter of the improved model was higher than that of the standard model. The shape parameter of the standard model was 0.307 while that of the improved model was 0.112 meaning that the shape parameter of the improved model was lower than that of the standard model.
Agricultural Sector
In this sector, we considered using Sasini Company since it was the most busy company in the sector. In Table 12 , the threshold of the two parameter standard model was 102,597.0028 with 22 exceedances while the three parameter standard model was 102,620.9575 with 22 exceedances. Both of these models had exceedances of a proportion of 0.051. The threshold of the two parameter improved model was 163,127.5551 with 13 exceedances. The threshold of the three parameter improved model was 163,119.5884 with 13 exceedances. The exceedances in the two models constituted a proportion of 0.0536. The threshold obtained through improved MPS model was higher than that obtained through the standard MPS model. The scale parameter of the standard model was 397,000 while that of the improved model was 729,000. This indicates that the scale parameter of the improved model was higher than that of the standard model. The shape parameter of the standard model was 0.333 while that of the improved model was 0.196 meaning that the shape parameter of the improved model was lower than that of the standard model.
Real Estate
The threshold of a two parameter standard model was 1,025,977.0028 with 22 exceedances Table 13 . The threshold of the three parameter standard model was 102,620.9575 with 22 exceedances. The two models had a proportion of 0.051 in exceedances. The threshold of the two parameter improved model was 163,127.5551 with 13 exceedances. The threshold of the three parameter improved model was 163,119.5884 with 13 exceedances. The proportion of the exceedances in the two improved models was 0.0528. The threshold obtained through the improved MPS model was higher than that obtained through the standard model. The number of volume of the excesses was lower for improved model as compared to standard model. The scale parameter of the standard model was 464,000 while that of the improved model was 708,000, implying that the scale parameter of the improved model was higher than that of the standard model. The shape parameter of the standard model was 0.415 and that of the
Conclusions
This study helped to improve the MPS model by introducing the concept of f to both two parameter and three parameter MPS models [16] [17] [18] . An investigation was done to determine whether the NSE trading volume data contained ties 1. Interestingly, all companies in all the sectors listed in the NSE trading platform, contained ties. This fact reinforced the importance of this study. The improved two parameter and three parameter MPS models were developed to take care of data that would contain ties. These models were compared with their standard MPS models by comparing their performance in the NSE trade volume data Tables 2-13 . In all the tables, the improved models yielded a higher threshold as compared to the threshold obtained through the standard MPS models. The number of exceedances was lower in the case of improved models as compared to the standard models. When the scale parameter was big for the improved model, the shape parameter was small as indicated in Tables 2-6, and  Tables 10-13 . When the scale parameter was small, the shape parameter was big as indicated in Table 7 and Table 8 . For the telecommunication sector represented by Safaricom, Table 9 had scale parameters for the two types of models being the same and so the shape parameters were also the same. The deviance statistics of the improved models were lower than those of the standard models. The AIC criterion was lower in case of the improved models as compared to the standard MPS models. Whenever there are two or more competing models, the model with the lower deviance statistics and lower AIC criterion happens to be the best model. These two statistics, helps us to conclude that the improved model performs better than the standard models. Therefore the improved MPS model is the best method to model the data and to determine the threshold for different companies in different sectors because there is a high likelihood of company's data to contain ties. Improved MPS model has the advantage of modeling the data whether it contains ties or not because when 1 f = , the improved model reduces to the standard MPS model.
